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PROBLEM TO BE SOLVED: To output a light pulse having a short width. 



SOLUTION: This circuit is provided with a light source 26 which outputs an 
optical signal, an oscillator 5 that outputs an electric clock signal, a 1st 
optical modulator 3a which performs intensity modulation of the optical signal 
with an electric clock signal, a phase shifter 4 that shifts the phase of an 
electric clock signal, a 2nd optical modulator 3b which performs intensity 
modulation of an optical signal from the 1st optical modulator with the 
electric clock signal that undergoes phase shifting, an optical demultiplexer 2 
which branches an output of the modulator 3b, a photodetector 8 which converts 
a demultiplexed optical signal into an electric signal, a dither signal 
generator circuit 1 1 that outputs a dither signal, a phase comparator 12 that 
performs synchronous detection of an output of the photodetector and the dither 
signal, and a phase shifter control circuit 9 which controls a phase shift 
amount of the phase shifter. The phase shifter control circuit receives a 
dither signal and an output of the phase comparator as input signals and 
controls the phase shifter so as to maximize the output of the photodetector. 
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jjztifzJtm^zsMZ-ttxft 2 mssmiziMj-fz, 
mmzffit. mMfflwm&ii. mmm&vmm 
&mmz>wmmmmt zffiitiz t ^^stk-r 

[0027] MiBfiffl^g^i. msm i co%3m&t 

e>ttj}Ztifzm§m?v? 9<m<r>m&i'y y i/cas 

mtm&zitxm 2 e>%m%£ as#r s3Ka®st 

[0028] ami fc^2<^^iissr 1 -xrmsm 

msHVVUxmgimi. It. 3tiSk3»3^S 

«t<B^^L-c©2o«jfe^js^a5^-rsffiiatt® 

3$ISsfc£#U Bi!B^«[2s<±. ^2cofiiS^jS2i 
[0029] Iaid3^^^l6^aji. XMb IX. & 

1 o^^co^^^aj^^.^ 1 <vmt . »2 

£07tfi^2:aJ^-r-&^2<03l£j|!t?r*L. mi<0%Mt 

%20)%Mt£tifeLxm tmamsmzsttL. 
mi tm3(^&ms^tn^tuzm^^Lx 
®2<7)^i@3S{'ai^-rs^-iftist ^trzz t m 

[0030] _Lie3fc>*/kX&£ggtt. ggrtl&S2r«! 

aj-rsias^ajiHissi: . ssssEB^feSst. loiBfflSK 

A^lLTfiffliaga&1S»t-&ffli«fi^^^«L, ITIE 

$"]ts»iiiK^aj*-ri»ja^H y 7 h«iajiiiisk tmtzz 

[0031] m^^xmmmit. m&tm>t>ft 

«E^st. luE^^ajiHi^aj^fi^fcHu^ss 
mB»2iwai*fi^k ixi) Lxmrnrnt mmt 

y mmmt zffit&zt mm t-th, 
[0032] mm^mu^ -¥&vm%-ww$!3em 
%zmitzztmwit?h. 



(9) 

1 5 

[0033] mm20y%&m&t . mimm&z& 

zw&Zitz^y vMzymt h z t ztmt . 
[oo34] mm 2 ommt . ®mm%%® 

zmiz >- >j TMzim-t h z t zimt-tz, . 
[oo35] z^wmzgh^vux^wMnanma. 
mfenmmLmmzwr>%JwxmA.jji-&%Jvu io 

x. %%Mu v9mn<r>&m:i/7vi,x\b-h-$-h& 
mewx]"/?mm\-h-thttuz^ 

A^Iga^A^ Zti&ft'Vlxm Kti LT«S*W? 

;>rf&3i0dixgfc. Buie3K3fsxs*^aj*$^3t 

36ftajigwai:t)£A:)ju ^asieoai^^s^t 
j; 3 izmmMi'? hTmrnm^y h&zmw? 
zmmrnxnt. tmm^yvTMmm^yhM. 
z&j]i-?>{mi'y vm&iixnt zmttzz t turn 

[0036] mtmamrnxmu. f< ^m^zmu-t 

x * * mnmxm>*> tail zixhT< ?m%t * a* 

wmm^y YJM<r>&M^y 

zftu-t&tmi'y mmxMk ^-tt z t mmt 

[0037] z<mwiz®&%>v\,xm3mi. m%. 

?vv?m^x^i§8mLX3ij]^-z,m2emmxm 40 

xgt. m^ftmmtx^xttmtvfzm^zm 
m^iz$mtzmiiiiJMt. mi^nm^n-r 

SfifflSSgXgi:, lulBftftanieoai^A^U 3fc 
^Xgoai^tffiAfc&Si^;:. HuMf^jglS 

tofiffl^!g**sijffli^--&»jfflixefc srfiix^i t zim 

[0038] lulB*JffllXg«±. r 4 "!ffi^^aj*1-|»T 50 
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if^lfe±lS*^ifi*3tLST^iffi^i:i&A*LT 

nfrt>ftj)$tihmmkiAj}ixmg2^ «m 

hxMt^^thztimit-th. 

[0039] z<mwtzm%'v\,xmMw.te. m%. 

7w fimzftjii-zmmt . mmm^izmmz 
*u ttrntm^zm^wa-yrm^xmsmLxiii 

t&2<r>mm£t. t&2<r>mmmz\-h%tih%m 
tm2<7>mmm*^ftjj2hhm^kv>^iviii^ 

^&mm%t . mHtft&ffiz ± ^xttmtuzm 
^znmmmzimt&xm&mt , m,^?mm$t 

wm&t £ffiz_tzz t zmib-t h. 
[0040] mmmmmt. mmMtam^m^ 

Esst, mu?u -,?mLmx'm^ixtz?u~, 9 m 
n b 9v«,?^b <r*m zttnLxwrni^z 
m^&^tiijji-mtoitm&b mi^z t m& 

[0041] mnm$3s.mt. mm 1 n%$m&b 

hft-nztvrzmsm? n >y ?m^<mm ^y v ltju 
-frirh'm*sy?*m^ ms®m®m±, mam^ 
y?(?>mi/y hmmmmmisymmmffi 

z_KZb*mLb-f&. 

[0042] mmm^smi. m 1 <om:W2sfrt>iii 

ymmzm. mmmmmi. m&mm&>m 
m.$fflm-z>wmw®i&b zmttiz b zimb-t 

[0043] m&t>wxm$imii. stc 1 1 m 

2^3^PScOV^M-A*^^-&S^I^o-/ ?m 

?vv?mmzmM2ttT-?m^£$mm^b tx 
m 1 bm2m3m%cr>^-rtLi)Hz8ij)-rz,$mm^$i 

[0044] ±Xd3$2CO$mgsli. mjLXtyyyyX' 

hzzbtmibtz. 

[0045] z<^m\iz^h%fvvxm.nmi. 



1 7 

w n 9m j 5x-m%$mLx\&h^z>w> 1 «»i9@ai 
? p -/ 9 m^-m.mm lt aj^-r &s 2 corpus 

fc. 82<0^PlgfcA*S;h.l>^^fcS&2O3££ 

x. tnm^o-mzftjji. -%fe%m-mm. 
xmt. miSMwantzx ^xmkztvfcmmzm 

m^tmmfrt>iiiji2tihwm7vy ?m^t s-a 
-h LxwMm^twm)? n -y ^fi^t cD{i«#-&-t 

[oo46] mmiM±. msym^xm^tajj 

$ fit m$tft^#> £ ? n >y ? <I^SrS4-r 6 ? o y ?B 
[0047] 

[%BB<7)llili(7)Bli] 

«ife<oBm. a z<?>min--9m<mmx'bh 

Lx^h%>v\>xnt:Aii-?h%>vvxnxiim-. 3 

%<^&*^Lxm^*&i)-*&Kmm. 4\m 
mw^o y^m^tofiffl^^^h-raffiffl^^. 5« 
^nvu^j«?^i? mtmmt n~mm.<nnm)9 a «y 

ftj}-t&immm®i&. \0M.mn^y9<rm.wyyY 
&ztiM-tz>{m>'7\-m.tbj}ift?x'h&. x$m%3 

it. V 4 :fC>f h (LiNb03 : Li thi 

urn Niobate)?7^'Viy^(Mach-Z 
e h n d e r ) Mft^&&fc\ «mfI^fc:±-oTaj^ 

ymmzmm-z &i>n*:m^z>z.kffX'Z6. <m>> 
?9A\±. m^m^rizx-ox&m^yh&^mmx'^?, 
T>u*x-bh. 02ti, w^y^4<omm<o-m 

14ttiJ--**U-;$\ 1 5{±fifflv7^aj^J* 
^ 1 etiA^^^-FT'&S. 1*59 99 4* 
- F* J «ffit«fc -> T«fi#3Mtf 614® * d fc * 

L, . *5 9 9 ?A *- H fcfc{t&"?-r ? nfcfcOKW 

effl^fifflS"ii»iHi8S9 o*^aj*-r&©iwt^t 1 o« 
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1 8 

-^t'ffl 0 &t&&tt&Zk'% «Q9JTc?>i>(r>£1ti® 

wm&mMis79<7)tmi'7 hm^tx^tcox, 
mmmmm o^m^ri^mmrns^im^y h 
mam^f- 1 ofrt>*~9-t&z txmi^yvm. m 
wximztiiiii-f&zkipxzz,. mun%s8t 

(PD) &fc'£ffl^dfc#T'£&„ 
[0048] ftfc. ttf^S:H3$rffl^TiaHB-r&„ >lco 

mm 5 oxjix'b&wt t %z-mm9 n -y 9m^ 

3^^{i3e^3tA*$^&. MI2s3{2. ft 

m&5xvtt*znzmm9vv9mizX'>xm> 
ztih. ftm5£*)ttjjzti&wsm9v-y9m j %<7) 

xnam*)%Lmib^L^mm.x'bh. x^mm 

4«. tm®w®mo£j:*)mmztt&. @3t*$ 

9tf®mtLht. fifflv^bfiJi. AV^fiMfcMJe 

ffl^7h*«4. fiffl>-7hMl. fiffl>-7M;2. fiffi 
v7h*3t^|, 0 BP*>. t'Old^AVUXfig^^ 
3^WX^J^'A^$ilTt>. fiEffl^7^t±0«aW^ 

v~7 9mn<rmmuwMizis7 hztix . 3iagffliS3 

[0049] T^SSSA^aj^S^^^'ftAi: 

30 ^siat. imisy94*u&ti-&^m?)-m*:m4: 
s A*t'(tiian5-^^ ( s 2 ) . ^aj^aj*^' 

iMA-mf (S3, S4C0YES) . fiffl?rStA<Dl§ 
Jm?«& (S8, S2) . fifffi^Ao^'ttwan^^T 

^siassioaj^tiAL^v^ (S3, s4«n 

O) . -Bfiffl^AO^'t^-^-fr. TCiZM-t (S 

5) . -f-LT. jgtfiffl£A*£'l-t«^£-£T (S 

6) . 3K«a5S«a5^*liA$-yrS 0 <£ffl£A<D/itt« 

40 ^-ts ; fc ic j; . T^ai^aj^^Ay^nf. 
effl* a <d ^'n^-? *s j; 0 mmm <o m-r z t x\ 

%miis3fr^ftX2ti&mi%1rmA-t%&£olz. 

misy9 4mm&zttfx'*&. H5»4. 

Mftt^LX^&mXhZ,. ^Epl, 2, 3, 4, 5, 

6, 7<oj«tm»w?07^m^ci[iB*>^7bLT. 
jvux&mtmmi9 o-y ^m^aMftBA^o^ 

aitTV^cOT-. loc7)3SSSt2-3cofl[ffl^7haA i 

50 ttjei/cvvct. wxm.tmm.A%-&zit& 
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[0050] ZC0W8V'ftt>1X&JVl>X®me>fiilil&% 
11. t&l;tlf. A*»*iS3fe/'Wl'XJ!ott«fc:Hllbfc© 

[oo5i] mm<mm2 . 06ii. £*>»»>-idt 

0T&6. 06fci>wc. lliJfc/WXHAaWK 3 
tt££3HL 41ifi[ffl^:7?. 51i?ag2s. 8ti3ttl^ 

«)|B|S&9li;Dogfs2 0. ittH&2 lfcioTUKSfi. 
S. JnffS2 0. £(b&2 1(1. VY«t*>SEB3B68C: 

±~>xm,\zmx'%&. imiffl&i 211. $*im 
e«sa(wiHis89 1. 

ftfflifc<R2Sl2. fiffl>-7^*I»|5IS&9(cJ:-5TfflJS$ 

tih. ?<^m^m.®mi m. lkHzKisk 

H z gg0)ffiE«3& f ofeNHBO? 4 ifft^D as* 
^s^tfT'&i.T-fWyDli. ftd*322 0(cJ: 

oT&ffiit«s^i 2*»feffl»s*i6Baw6»r*iaMi 

ft^ECitirSfu 0J»€ffiVt^-,Tfiffl^7^4(c 

^fI^D£{ifflttK2Sl 2jcioTH««fflW-6. © 
fflJtSSSSl 20aj^«¥^^^I^Efc LTJUgSS 2 0 

[0052] ai+miwro. HitHarca>s. hi 

»tf«S£07~01 2*fljVvCR"*W- 
S. 07, 0811. tiffli^j^Otffl^MbPjge 

as* ^tiitm-^)Bsmm^»iS7 <r> 

(c) t*t. ®8tct>*-TJ:dt. aaaakaasA* 
^-micn ( c ) ti. Saa8:2 f ^ffi^am^^fc^ 
0. HiHRf «*4Hi#aEL'5rv«s«>, ft^fi3S3?>aj 
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20 

**5rra7<7) (c) fc-r-f1fli-§-£jK*-B7tf) (a) 
fc<Oftfflit«l 2(ci4H»Wffl[«a!*«4:*nl:ft 
0, ffifflJt^l 2fr&R8II#Ett*ni:$:*. 
[00 53] 09, 01 OH. fiffly^tOfsHBs^h 

SfftSLTHi. ftSfHSoaSftt^O (b) ay 

10 o ( c ) tst. 0 1 o fc t> 5?*- i 3 fc. £39l80a: 
0tiHB(lKCL?»&fc«>. |S!W«i»£0a5*<imt^ 

gt^^E«l£:h-&*£<±. SMS^ MB**** 
[00 54] 01 1, 012*1. imisytamfoi'y 

OlMtewl/O**. JSOHttMffiMWH 1 1« 

( b ) «a •) T'&S i: & . j^^^^ilMvOttffl?: 
01 ltfD (a) (c^StiSHaakfOr-fffi^D'CtK 

»*H1 1« (c) t*-f. 01 2tt>*tJ:at» * 

^B&oaj*^i-0i ico (c > t'f^mm^t 
ai io ( a) «>fiaai4H«T*6fc», mrnmww, 

* j iU*$tis. iE«ott<«@ai^E3i(«a!AS*ii«^ 

[0055] *»w±. HW««sjav^fc»fcftiBW 

[0056] m&mm3 . 0 1 3 11. 

fe^^T'J) WXfiB^aJlMlffi^i-ffi^T'n -/ 
?0T'*>&. 06kcOffiS«i. 3tAVPX^iJ»Kjg2 

2. fs»ffl«»t7r>f^2 3. mmmomm 

5. £sffiWfSai*SS?5 2^fi|^/iit-C^S. 
x^JMKM 2 2 11. SMW? n **9 m^^t h% 

ss5«>a:*TtnMS^. ^^^^4^2 2 1 

LT11. ^NWH^— fcO*l|#X-f -y^-y^^. t-H 

50 *«ftt*ii:*^**. «K»5ii. 2mmxtm 



2 1 

mi l. mmuz&mfflii. immn&JiXH-s 21? 
[0057] act. mmz^xmrntz. ^mmn 

%7T4rt2 3<r)%.>V\sXWfcmt&#fffl$:T ( s e 
c) . J6«S50«^W^n -y^ft^^«aR5rf (H 

Z ) (fit. tmit?r4-rm-%D<?>m9kf u±m 
•fat. 

T=N/f+t (1) 

N=f 2 - (dt/df) (2) 

T=f 2 ■ (dt/df) +t (3) 
fc&l,. 5U3) li. 5aHg5co«^W^n-y^{i^ 
Ji)&&f (Hz) fc. fiffl^7h*ai^^lOcOa5^ 
*>tfm£;ft.&ffl^&^xgSi$ISt (sec) 
fc. dt/dftWiHl gj*JSfflc03t7T^fA2 
303te^^xA>'e«H--SKflST (sec) £ fc 

mLfZdf^itz-tttitz wwzmsfts t ©sat 

*dt dt/dfttittK&h.S. i 

3 lt. st ( i ) ^aaiLfc* ( 3 ) (cio-ceawia 

coft? r 4 A2 3 *3C'W'X!WaW-6eiaiT*iHW 

s^t^'T-^s. e»s^aii5is&2 5i±. %fi&5*> 
£*ii>m^w? o ••/ 9 m<r>mmi d f « n« 

fcStf. -eok^c7)firffi^7h*Hi^3g^lOcotli*£7) 
3£<fcgd t **&U * ( 3 ) tfeoWW^iWHit 
■TS^iaTS:«tt-r4WI*»oH»'C*&. 
^IKS«iailalS52 5{±. 3ye*-^tJir>T«flt 

[00 58] £o^JB^7r4A23£^WXjp|K 
aWfflO*7r>f^2 3<0fiSW*IHft6ifcfc«3 
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[0059] *W»CJ±. fi^«0£SWSrSttflEfca 

'wxo£iv$ia£itOT&^w:acft& ( otd 

R:Opt ical Time DomainRef 1 
10 ectometerl^IfflfSitt,^^. 

[0060] $m<mm4 . mi 4ti. z<r>wm>-% 

?&ct>h. &6b<mmt, xmrntLx^mtm 
mwm$m&4 2 zm^tzz tx-bh. mtm# 
m@xsm%4 2\±. mmj£££^xmw.mt(& 

[0061] act. wmzo^xwm-h. mm%m 
mt. metmnx'hh. *m#fWRwm&&m4 

20 mBHEtfMMtt fc < 1&r& . HRWfcliW* 

1 5lz5pZti&£?t,z. iEK»^)mM^n y^<i^T' 

ntu^^HWiHicaBiaaiiMi. wattes* 

=3r^fk=5r4. Ill 6 14. H3fc*3*i.6iWfWW& 

[0062] mm<mms . m 1 7«, cko^bbco-h 

T»* . H 1 7 tfiv . 2 6 l±0r^S«<7)3^-^^ 16 

«t4*«. 3a««iitf>3ia@ws. 2 9i±mmm. 
40 85. 9o\i^<rmmmmm>-mx'hhmmmm 

«21C±->T«fi3*l&. JI1SS2 0. W8S2 1 

fflitK2§12«. 5^-9-17. WIS 18. &m&7 
4/^19fcj:->Tfll*8#L4. flLffl$flfflIllSS9 0tt. 
ftffli^7^$i|ffll[BlS&9. x^-Tfi^te|5|^l 1. ftffl 
JtKSs 1 2fci ->xm®.Ztlt> . t ^fgv^tlH]!f& 1 
Hi. lkHzKl 5kHzgJg£0ffi^»Slf< 

50 *20fcJ:oTfl^fc»»12*»feas*S*i*iJBMi^ 
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EfcJnJfcSfU fiffl^7^4 tEMn^iX.&„ 3fclftfl5i8 5§*><i>ai^^itSfi^«Efi^^5rai 9« ( c ) fc^ 

*^ai*§ittm^,^Pi:T^iffi^D^fi[ffljtK^ -t. M@253b«ai*fi^*-rai 9<o ( c > 



[0 0 6 313HB2 6&1/CUL fM*- [0066] 02OfcL ffia*sy9a)ma*'7hM&& 

3KSHts3a, 3bfcLT«, 'J^ArM*^ 3l^S3 bO)gj§*li. 02 0« ( b ) OiIDT*> 



e) V yJ\yx.>y (Mach-Zehnder) 10 ix&^^ftf OTMif m-^Tl&'J^PLfcfc £Oft^tB 

3@BS*i:\ i oT3\ms^$ijffl!-c§ s t, <r> a** &aai $^.*fis*M^^^H2 o^(c)Ki 

£rffl^&<Ii:#T'£&. > ffiffls'7?4ii. «M19fcJ: ft£li2S3 b<7>tiJ:WI^£^-t02 0(0 (c) tf 

•^TtHHs'? hS£iHt3rC££xA4;*-C&9. MfeO -f Wr£^-f02 0<D ( a) L/0>6£ 

•mwitzm*)§>«?>?'i ?<v?n4 ft. mm^miEt^*} . jEcomcowMm^m^ 

L^r^Afcfflv^W^tlS^I^MrfflVvt [0067 ] ZVXdlzlX, ftffii^ hMJi&Kftji 

ftJtMgss&fc**- fflv^s zttfx-z h. ii3S2 9-^gj*s&t^fi^cogaiag^iaco^a*>fc^ 

[0064] 3tSS2 6*^!i}^^)h.fc*fi^{i. 3te£H T*>. 2^«03^P5§3a, 3 b OBlMI^±?£{::3fll 

S3a"C»JgS5*^ai^§*l.-&mMW^n.y^fi^t: 20 ^tH^S. 2^<7)31^S*^LTI!lf^S/c: 

i oT^fi^PSixT^^xm^fc^oJt^. ftiiHB ft. ^^X{B*3&f 2 7*^»iffl/WX^'a3^Six 

^2 9-rv\V-P^^Ji<g^^„ 3tli«2 9*^ &„ *&BJfcL NPSi^fflV^fcftC. JtKW^ 

Ui^*l£:3fr WXfl^fcL ft3EtH2S3 b lei oTStX flS^T'©t»g^7 4 - KA-y ? HlKSrl^T^ &f WfcF 

y?4lz£*)fflWZtl&tzib. 3K^PS3b*^aj^J$ ft- ffiajbWfr 1 kHzKl 5kHzg£cDffiV^ 

0t>^VPX|@A%<^& (W1>W2) . ftffl^7?SlJ >J^lBO^S^;*T'*-&>tft. KiSlfcftT'&S&ffli^ 

fcu imiii&antiiijtfmxtK&xdiz. m>-y so [0068] %sm%3a, 3b£sgirt6«mfit>?n 

9AZWRLT^Z>. ZcomftZ. 018, 019, 0 7?m^£Jg(I1-£fcK>£. RFJifiJg^fflV^C: t« 

2 0*ffl^TiftBB-r&. 01 8»i. fiffli^Oftfflv *^<7)jiffl^fSt,Ofc<±^t=5:^. 

7ka#^T'fcSfc£o8ff£SLT^&„ Zff)t$ X3a. 3 b £»t&«MW?n -yfm^Z 

fctt, 0180(b) t^-fiot. 3fc3SB8§3bOi§ Mfc^S-I fciT^S. ftii«B8§2 9*«#£ 

jawft^fc^s J: 3 ma*-? hmtimfeZitT^ <t*>. ft^§»3 a t%$mia3 hnuzh&ngM 

01 80 < a > Oi^C. fiffl^7^4c0fiHB^7 fc i^^^coaftjg^^RttSW. *^«JJ^ffl 

boraWt^tT^-ffi^S^L^t#c03l^S3 li, HSfe<7)^lcO04-C*L/iJ:3=S:r;Wd-';XA^ 

( C ) 3t^i@s3b*^aj*3^ffiji&fi^ 40 [oo6 9]iui(7)}git6. a2iii z<nwm-m 

JftiHis ^^2 f ^(E^&m^jR^t & 0 . fi^Sr^ it^©T'J>S^^^f|4igSS:^-n«BE7'a y m 

^umm.f<vfcMzmiL%^tz!b. xsmm x-hh. m 1 1 temmt. a iz £r>x%& 

b<7)iH^mm:^-tmi8<7) (c) tT^m^^rt m%B3a(r)i}l1im^tf2iMZtlhZtX'hh. 3a«i 

0180(a) twmwmtujM-evt**). mmm mvm&m. 29 a\5m\<r)3&m&. 3\>\m2 

^Ji-b'Ut^rS. W3^SS, 2bti^2C07e^jS?S. 2 7ajjm<0ft 

[0065] 01 9»±. mn^y^mm^yvmifim. rwxSBdi&T^ 5<±^bss. A^MmA^y^. 8a 

3K^as3boaig${±. hi 9<o ( b ) <m*)X'h mm. 1 i»±f ^ire-f«tH». 9 0 aiisi^ 

it^mT^b<rmm\m^, 0190(a) fflsoffliiiiss. v§x>\±^2<mmmm&X'hh, w 

nhmm.fv>T4^m^xw4^mLtitzco%$m 50 ^ymmmm a j±. 0 a. ti©3§2 1 a ^ 



-f h (LiNb03 : Li th i urn Niobat 



%3m%3bmmm^t:. 0200 < a ) t^s 



(14) 
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tmi8b. f^m^m^mi 1 b. <affljt«8si 2 



25 



a, JMH2sl8a. fira7^M19at!j:r.tI b. fiffl^7?il!lffl!lIJS&9 b. fi«y7?4bA#^ 

m%. 2d£m3<7>ytfm.m, 2 7b(i^2<o^^x ioo7 2iw>ftim\tmtfmm5tmmx'hz>i>\ 



S. ^ffl^7^fflHI»S9bli, Jng£20b. JgUgg «e?3C/'M^^fi#*aj*-f*it3!)tr#&. 022T 

2 1 btJ:o-tffij£&h.£. ftfflJt$t?ffl 2b{2. tt, »7Ma, brt%fctSlJ«l§il 

1M 7 b. iMII#Sl8b. i£*£j§g:74;l^l9btJ; 6££tfft&fcK>, 7 4-hv{??Mfftfflii&*i£r 
->TflW££:h.S„ r-r-ffl^&M&l 1«. ffiJajM 10 -fifft^4l5lSSl 1 atr-f if il^ltelllK 1 1 b 

/J^te^r-fifii^aj^S. %fttfc»2atJ:-?-t (i. W£^1iJSmL<^4-?Wft*}to)Ttt>. Pflxtf. 

^«?^T3ttil^2 9 atA2lS*ifc3fcB#fcL «fc T^ifM^^lelSH 1 a*>£>ffl;>j3*t&T iWo 

«0»»5 fc^KcOKST^^X^^fLT^NVt-xajTJ J«t£ 1 0 kHz. 7* 4 -tfl4Hfc£I3ft 1 1 b*^tt5 

®?2 7aJ;0aJ73^S. Rfilt. *j»KB2atJ: *S*i£t *iffI^OJ3&&£ 1 5kHz 

0 T#*S*lT#I&SB2 9 b tA*3*Ufc*H*l«, & . 

WVlXfc1*ixX%>WX&1)W?27h£')&l}Zix [ 0 0 7 3 ] H2 2t*L£fifj£t. St, $4. If55 

4. £«>$ite»BS?tt, *©^£4HK3H*TrC5UA' <Qft9M£*&ltS&U B«*>7-f-KA-y7*»| 

fcWafftifcfciO, 2-3£03K/t;Pxai7jSSg^ 2 7 £?ro<Lfc-C, SStJsvv^xil^^xfi^tlJTJ 

a. 2 7b&^-?£££ft<vrK-C&&. Z^mtlfm ^ZZttfTZZ. 

MTU. $12:$2OfibHMfflIft90a. 90b#l 20 [ 0 0 7 4 ] 3gf|p»Bff8. 02 3<i. r«^J]<7>-£ 

$l£$203&i&&2 9a. 2 9 b^ft** X'foh„ 02 3ttSWC,. 01 7 kcOttMi. Ws? 

^*«^»63SBe***3r6«Att, SSlfc352tf>ft ^4*^M^3a^iHJrrS«mW^ny^fi^fi 

ffl»JfflHel889 0 a, 9 ObtttLTMWt-r* "Ffl^S mMWt&ffil&t LtiZtlz}>&. 9T'H 

1 1 SrSttT t>J:i»\ £1"l.^^feiBg£ii#fac9£Ii£ flHft £ lot, 

[0070] 3fefriS[IS2 eLOfttrnZM^l. %>VVX 3E^2s3 afr^ai^S^WXfl^cD&fflfcSJ^f 

ai^jg^^cs-^stjetTJi^c t i>^mz'b&z *^MS3 b izAJizti&%>wxcomA. % 

[007 1] $m<Wm7. 022J2. KL%\,\ ZCDtelb. 017fc|^«£t. ffivwxeo 

wmnx-hh^vvx^mw^m-ttmrfu-y^m 30 ^vuxm^^x-^h^^^-t. ntf^x^jm 

022tfcWC. 26{ift3S. 3a(±m<93l£ ^2 7*^aJ7J3il-l.3^^X<7)fiffl^-^t-rS- 1 

^sss, 2 9a<imi<o?i6ts«. 3bim2vmm #-e£*„ 

2s. 2 anas i 2 9 ^is^^mis. [0075] %mmm9 . 02 4«j. zowto-u 

3c\m3C0mm$B. 2blig5203fcft«. 2 7J± tt^©-Cj)43^^ll^lia^-r«)*7*U«y^0 

%twx&j)m-z'hz>. 5izmm. 4aiitiy7 tj>&„ g24t&ivr, 2A\i^ammwmgm 

8 atiTt&iijjJS. 12att&ffliM«. 9alifi| cO-^T'ftSjtjlg^, 3 4«3fcgg3§&iJffll|IIS&. 9 1 

^7*iS!l«l[5lS&. 1 latir-flF{I^yB|S&, 9 0a «vlcO^«SlJi3||5||S^>-01|T*SS®SJffll0K-C* 

ti^icocHawisjK. 9 o b\m2<»mmmwkx~ ffimvmwmmiit. au»§S2o. m&s2 1 

&ffl^7*iH8»&9ai±. wcs2 0a. mm izx-oxm^tn>. Jng2i2 0. itn3S2 m. 

3§2 1 atloTtt£$fL£. <3fflJtiR2S 1 2 a . ti$ 40 ftk^^®^ioT^tll«T-#-S>. 3IS*J»lsl 

W7a. iS4im8a. ffi«383£7 *;k? 1 9 at SS9 1{±, r -f IT ft^3S£ElS& 1 1. fi[fflJtlSSl2, 

±->zmf&.Zti&« 4b(±m2toaffl^7^, 8b«3K ^t®S»Jffl|5|!»34tJ;- 5 Tfl$)«?iiS„ MgMfflllil 

mStfls. 12b«fifflJt«E^, 9b<ififfli/7^$ijffll|ll SS9H1, 04t^L^J:3^r^yXA5:fflv>-Cfli 

1 1 bliT-rlfff^fMiigS&T&S. fi[ffl>-7^J j£LTt,iv\ 

ffll[5|?&9b<J, Jn*S20b. tSliS2 lbtloTfll [ 0 0 7 6 ] 3IQ!®2S2 4ti. 3KSgS»JffllIsl?53 4* 1 

^il^,, ©fflJtli^l 2bJ±. 5df-9-l 7b. ^Jii^^it^Jffllfi^tloT^fi^fe^jB^^^ 

18b. (Stt2S)i7>f;^l gbtl^T^BKS^^. Wt'^f^xtM. 3tg3S2 4fc LT<i. x 

01 7 fc<?)ffijiJi. S3£03t^P^3 c 5rg(f. x-yTt-^t £r>Z%&fflm%*$tft2&&T><4 
ZzsVTMZ>tmtZ>ZtX-h*). %$m%s3c£m> X. tfxVS^tJ:oT3t7r^A't^7J^jDx.Te« 

t&ntm7Qv?mncomz&M{t~?z>ti#>izmi 50 sg^^^sijupt-i.T^Mx. M=5:i.g?85-x>f>yf-t 
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mtzztifix-^h. 

[oo7 7]s*w&iwm. mnmrn-h*). * 

- HA' > y ^$iJ»*{*^S^y). 3ti8<SS 2 9 fcftfl^O 
Cagag«iao^»**oTt,. 2ft«ft£i$£3a, 

aawraBL-ciMM-ifcA. 7^^xai^ffi^2 7^ 
m^comm&f®mmtimt&xoiz. «t@^ 

\,\ znfzub. ft>Wx&1im-27ti>t>\i!j)Ztih : %. 

>vi-x<7)imi:-%.t-tz> z h . 
[oo78] 9m<mmi 0. 025^ zam^<r>- 

ST'&S. 02 5fcfcvvt. 9 1 aiZZ(Omi<mW® 

&co-MX'$>&mm$mmTt>&. znmfrwmz 

SgSKi. ®Mi'y?4kfflm&24\,zk~>xm&LZtl 

s. 3K3iffisgsi]ffliiiis834j±. tii@s§2 1 izx^xmm 

[0 0 7 9] 02 4 t^ffliHi. TJVm^ZffiSi'y 
9 4 ^fifi^:? hifcM Lfc£(C*4 . JftftiHS 8? 

fc024£O^-t>, fiffl^7^4tS^LJt02 5«*§ 

{c>ta®ss2 4 fcr * -fB**«H-4 a o & . ftffl^ 
x^&%<c?>%Mmfflz. xftrt-^ex/tf 

§ LT L £ d t V» 9 ISMA^ t h Z k VztbX'h 

*mmmx'ii. mmte>T<vm^ii. m. 

l&ftc7)m9m*tti i fflm3s2 4lzAJjZtiZ>tz)b. *S 

jmt LxwmtmsteT'V xzmm-tz z t 

10 0 801 mm<mmn. H26ii. z<n8m<r>- 
mmnmmx'bhy&wxmsmz^tmfStfu ? 9 
mx'h h . zcrmmmmx'ii. mm turn 1 1 & 2 o 

H2 6fc*ttvt, 3 5att$l£>fiHI&ftttZL 3 5b 

\m 2 «oii«[^jss. 4 5 Mwmm^mxh & . 

[ 0 0 8 1 ] ftjg2 6frhftj)-t&ffiE^cr)ffimVm 
fct ff£«>1KfeKB (P*) fcWEtfiT^4. %M2 
6frt>ttj)2tifzmm. 3BaW3T»fiS5A»£ 

®&£#&&3 5 a. 3 5 bii. AJ]Z 
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*l**S#«1i»«lll (PifeXliSSE) tioTJlJ*? 
flitf- b tfM&S^-H XX'h 0 , «3tb'-^XT'J 

ft) fc3K3*tn*6fc*>. fftt£#ifclt3 5att*i[ 

»3*fcai:ft3*ifc*ffi#fct 3 5 b (cj: 

oT3Bi®S2 4tcai^31lS. 3KSS2s2 4fcJ:oT 

ffigoss 6*ut#ii^i . xhmh 2 9 c a -> 

3*1*. «3ft«®^iS4 5fcJ;oT*fi^»m»*a 
£3*1 <P*-Stt) . «»-&»«»3 5bCA*S/l 
4. -«3fciS¥<±. fftf3B5WB3C:{l!*5*ii. 3K£ 
W»3lCj:oTWaSHS*ifc*/t^Xtt. 

*/wxiD«3ea[2 6ft:aj*s*i ! flrvv)ii, fito&i 
(s») tf%m2bt^ffiizixtzt*<mmm (p 

ft) tBXLTV^fcfttrft*. i©±5t, ftfl-Sr 
J±, «SEHS3*tt9E-riii:f:«r-»)» 2S5IS^ii? 
20 3BEBB24*MfM-*ii:fcJ:oT. 

m^)Vxm:^^)VyM^%nivx^-f]^ : i-2 

x-hh. 

[0082]fiHt£ftit835a. 35b*, 

&t>ht&>^ *S/NJt (Opt i ca l Signa 
30 l Noise Rat i o) <7)fRj5A>£><i#± L < & 

[oo83inifico».iii2. 027{±. z^mm- 
^mmx'fo&wvi'xmimm^-mis.y'n >? ^ 

BTfti. 02 7fci>l>T. 2 6a(i®103KiS. 2 6 
bti?f52?>3fc$L 3a|±Sl^^|S2|. 3bt±IB2<7) 

3^ss. 3 3uite}m2s. 2 9axmm. 3 cum 
{misyfX'hi,. 

[oo84]023t <7)wm±. m&mtc&m.^* 
40 as*-*-* 2 o««iai*Ri«;c: t -eft 0 . ^^xaj^j 

1<0^PS3 aatf»3<«ia3l»3 c(Ci-> W« 
y^fl:3*L6. ®2co3tei®2 6b*^aj^§ii3t3Km^ 

a. *2wjiaEii»3bai«ii3<»wBei»3cfcj:o 

o-y^@^-<?)fiffi(i. ®l«effl>-7^4a(Cj;o-CSiJ 
50 t^IWJM-BIH l a« x ffilftStcoft/J^cor 
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-ffFft^rajfiU TMifll^t Jlfflr^2 0atJ;-, m*m®tZ i^tl. <aMv7?4T&!ti-f &fi[ffl>-7 

Tfifflx7^4aC9t!lPStLl.„ 3K«ltiJS58*^aj^$ Ffi£ 7 4 - h'7* V-mimt&Z ttfX'^h. 

fUzWMM^t r -f Wl£ fifflitim 1 2 a ->T [0088]7-f-H7*>7- K0Jt8£iijjirt & i fc 

hLxummo aizAD?&ztx\ -7<-y>u? &ztmmt%itzib. x t )sn&&>m : $:m%x'Z 

®8&£®m-&. mmiz. yc$tm%s 3 1> ^mmh'm, &. ±t z . mzm>x±$%wMj}*mii. 7^-fa 

«^n /^fi-^<offitBJ±. ^2(0fifflx7^4blcJ:-o vim&o^TkfrimZft-tih X o&^fci. 7 4 

TMM$A.£. 3g2<Dftffl^7?4b>\WSEi!|fI^ -K7=ry-KSi|»{Cj;oT^II^7-f-H>'^.^®|13( 

f&2co®ffl*s7?MW®m9bl l zXiXlitf)2ti&. m <n3\$SL*m&WztX'&&Z J £&Z\t1) t X'Z&rzir>. 

207 ivm^ft&mfoi i bfct tmimcofik'mm 10 jEtv^^-y^y^^-e^a,, ,r<o;t#>. 

knX&nisyfAhKffllAZIxh. 3flftii3s8A»A>aj [0089]Slffic7yB.®14. 029fcL icDf&BJIcD- 

:ft£*U:*SWfc x -f Wr£{£fflJt«t2s 1 2 b {c J: HSfeWJBffiT^S^NVl'X^feJIB^ ^«/o -y 7 

ixnwmtz. imimfti 2 bnftjjm^zwM mx-t>h. 02 9fc*jwc 3 6«jfcj%&aiiBis&. 3 7 

ll^fc LTinS3S 2 0b IzXJjth ifct.7Y- K A <i^S«E^S, 3 8 liiftft H D 7 M&fjmSL 3 9 

•y ? mzmm & . - - s& 1 »r ^ vm^m.® 2 1 b«Jt«g^TS.s . 

SSI 1 afcSS2«x^ifft^NB«l lb{2. H&o [0090] H17tcoffliUi. fc&MW&36. £ 

tzmmfry"?! ^m^zmD-tz . wit* , jgiwf^ mw±m.$s3 1 . f v 7 hm&mm 8 ^tgjt. 

?m^mm!& 1 1 aa^m^ft&r ^ -fmmnmi 7 4 - F7 Ywwtmz.tzztxhh . jfc&t&ai 

S£l OkHz. ^2<?5x^1f<1^4ilB|SSl lbM 20 |5|g&36fi. 3tJg!2 6£0iaKSiJffll|5ISSf?aj^, l£vM±. 

tH* S it* t ^ if fI^<7>jaiK8£ 15kHzfc-t£C:fc tk£»«£ JB»£ £ fc #T'£ & . &#Biai HJSS 3 6 WtB 

*M^t^mE^fe2i3 ifrh&jiztihmm&t 

[0 0 8 5] H2 7^L/S«)SC s&3, S&4 ^H^^^3 9Tth©-r&-i:{CJ:oT, ftig2 6*> 

«3eaa^#?[itft^L. p?«<7)7 -r-F^-y ^narefr ^aj^$fis5tfi^»»[^^«!»rt-.&^ t*^-^ 

Ji. ±fcLT3ie^1i2g2 9«a»31gii$S«^itJ:o 

[0086] issfeo^® 1 3 . 02 8<±, zcdwjko- x±-r&. %m$$s2 9com3mmsu. mm?)®. 

mmnmBx-bz fowx%£$mtt-mtfi7xi ? mtmzx ot^t a ta^ **giBS&"vUj sits^ 

stj> * . a 2 8 ttj v vt. 92 {±s®*j«nnsi}T-& <i-fo«^6fl:s«iaj-r 4 c t x\ 3 b ^a^j 

ma>-7mm®^9i±.m.^2 0ai, 20b. 30 i-^^xcT^^cT^^^ats-fcAfBrigx' 

JMHS5S2 1 a££--,Xffi&Ztl&. 4Hi&mkft® hh. *fiK'J7heiaJl5lS83 8«oai^^»S2 

s&. 3 7 iimms.mi$s. 4 0 «±a« k u 7 M^ajiu 0 b t A^-ts r t -c, ^si uzmwmcoimtiM 

3 9JiMSCS. 2 1b«lii|i2gT'*>S. ^iXolZ. ffiffl>-7^4T'5£4i-rSfiffl^7b*^7 

[0087] 01 7fc<^)ffla{i. i3J£&M&4 1 . * 4-F7*7-FI!iM-6ii:*fC*4. 

m*£B&£*!37. iaSK'j7h«!a}Isili84 0^S{t. [0091] 7-f-K7*>7-KSlJffil^iejjii-t4^fct 

7^-H7 3 rV-H©|ffllS:Jpx^^fcT'J)S. J:->T. 7 ^-b'^'-x^lHiK^tfurr^^iu^^- 

0SS4 jigrtiaK. 3tiiBffi2 90^ zztifosmt* x r )rMmtfm*'mx'^ 

*^fc'^fflv^^fc^T'#4. iaS«!ai|Bl»4 1 Offi « -F7*'7-b'SiJfflitJ;oT^I^7^-KA.y^$ijffll 

fim^tm$ns.mL$sfrt>iiij}2iz&w£m&t(m cr$\z^m$Mz£x^2itz>zttfX'% 

*im%3 9mn^-$>ztizx-ox. *Ji(iii2 9toia jKuy^o-^ y^uy^^x'^6. 

%g.tt.£imt&Zt&?%&. 3^SS3bA.A^]-r [009 2] 02 8 t^L>tiaSH'J7heiaillll»2rffl 

COtaiSSWiacO^rtCto-Ci-rS. 3ttS«IS2 9« 7h«!ailHl8^ffl^!t7^-F7*y-F$lJffll^flffflT 

e«Bi®^»±. *^««iaj^^tcj:-5T»4i-4 s^fc«. sac. »jffl»^ifii±^^s-rSo tfz. m 

3t». 3tJii|i^fflJ^ftSr«?aj^S-i:T'3^BS3 2 8(C^LftaKHy 7 F$tfJ0S&£ffl<««t7 4-F7 

bA.A^)-r&3l£^V^<7))iSi^Hi7)^ft^^ai^&^fc *»7-F»J«K>. 02 9H^t*SF'J7 M$ttil5]§&£ 

nm$s20b\ l z\ii-tz>c\tx\ ^sjLfcsiB^<o^ 50 ^ffitfifffl-rsc: t mmTbh. 
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[0093] mkcrmmi 5. 03o«. zffmmco- 
mx-bh. 7 tammi. 01 7icttfts3Bens 

3a, 3b^^(^miftKJRS3^PS4 2a, 4 2b 
[00941 011 mmttzX 0 ^MrtE^«5lR 

mm*. inm%y-b fMz. ma^ybm. 

2 8K^ Uri&S H U 7 Mfca5HI»&£fflvtf::7 -r - F7 
* V- FftJtJPK 0 2 9 Lfcfeft K l> y homings 

[0095] mmo&mi 6. 13111 zcomi<ry- 

X'hZ . 03 1 fciJVvC. 2 6»i0f^^«fc®^^5& 
St***. 3attm?>3fc£§SS§. 2 9tt%HMHKk 
3b«m2c7>)^pffi. 2«3t^»ffi. 2 7H3frWX 

W/y?. 8li3frlfcaj2g. 9 2»i?n»/7B4M x 1 
2ti{Sfflifc!g£&. 9tififfl^7^tl|ffll|llgS. 2 8 alii 

ONCOSIS 1 <9£iHa-^fej£lEl»4> -01t&S*S icon 

F(Radio Frequency) JUtlSiL 2 8b 

cDwmm 2 comm^t&mmt-w-eh t m 2 

T*&&fflsip®s&-c < ?>&„ imummm 9tt mis 
3fe«iaiffi8*^aj*$n&mmfi^k. igie§5*^ai 

ffl^7^4c7)fl[ffl^|gfi5:$ijfflhn,„ ?u-y?B±|B|18 
9 2«. fl»l^f. D5>y^lSlB2s9 3a, 9 3b, Ay 
KA-X7-f;^9 4fcJ:oTlifiKSn&„ ftfflv??*] 
tS»&9H JIMI3S2 l£J:oTl®fiE£ft&. JM1B3S2 

mm^z^xm^zmx'^^ mm 
211211 s^ftn, jm«i8. fcmmyifr? 
i9izx^xm&ztiz,. mmm®&99u. m*, 

^H*@S89 2 kftffliMSSS 1 2 fcftffl^7*3iiHiPl2liiS 

[ 0 0 9 6 ] 3ftSS2 6 fc LTfcL f r^f *- 

£6. 3^WS3a, 3bkLT»l U 
A b (LiNb03 : Lithium Niobat 
e) V-yyvyx^^ (Mach-Zehnder)l3t 
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r>xim&£®mx'%z>i>ff)$:m^z>zttfx'zz.. & 

£ & fA'>( XT'* 0 . !3&<D»!S 1 xmm LtzM*). % 

<<?>?A7<r>T*Ax.*-fii%frL>mxx'%h. 
s&*5: z<mmmmr m k'£ jbv»4 c 

10 [0097] mL2 6*^{fi*^iX3t3tfi^{i. ft^M 
313 aX'f6Sts5*^ai^$asmMW^o-y ^ft^t 

S2 9T*A'7-^^^$tL«.. 3ftiWii}S2 97K> 

a^sfifc^n-xft^ii ^m3b{zx-oxnx/ 

%Ugm2tlh. ZOkZ. 3l3£tl§2£3 all 3fc£«5 
3 b 2il6ft^xft^fc |§iaiLT£3«W£tS 
±3fc. ttfflSJ8P|B|SS99^LT{iffl^7^4^J:D 
»J0P$nS^«>. 3^^313 b*^aJ7J$ilS^^X 
H 3K^8S§3 b fcATJ^fl&ft^X J: 0 t/^Wi 
20 #S<3r£„ icDiM£2£tf2mL HSS<D®!S5 kl^ 
T'*>&. ?o-y?B£[l]S89 2kL 7tfiiaj2S8*^aj^ 

{ifflitS^l 2J±. ^a y^H4@?S9 2*^aj7] 

$tLS?fai^o-y ^ft^t^ais 5*^ai?j?<xs«^ 

t«MW^c?.y^fi^o{iffl^lt«L, ^Hfr'-fe'nfc^ 

03 2, 03 3, 03 4?rffl^TlttBJ§-f^„ 
[ 0 0 9 8 ] 03 2J±. fiEffi^7 9c/)ffiQis7 bMAm 
30 jgffii9&*M>fc£c0ffltt£^LTVv&. 3t«ltiJ^8 
«aj7Jft#*i03 2C0 (a) coaOT'J)-?.. ^n-y^W 
420S59 2<i. *«J{BS8cofi^J: n -y ^fl^ 

5:03 2C0 (b) 3 t«a^"&. ^n>y ^IKlIsIK 
*^tB?J$fl&S4^D>y^{i^t. 032cO(c) fc 
*$it&m2WlSBfi^«|B]K (i(0^Wi. RF 
*1afS2 8 b ) ^A^J^iiSSMW^n y ?m*7t 2: 5 
1 7 A77-T & t . SW7 OffiTlli^iH 3 2 
CO (d) coiiOk^S. d<0d^5:(Si^i7<;^l 
9 fcATJ-r & k . jEcOfficO^mt^tU* S #l. ftffl^ 
40 75'C0{Sffl>'7M;Ji/J^<^S„ BD*>, 03 2(7) 
( c ) iz^tWm? P -y ^d^fOfiffl^SAVI/Xfi 
B^|4i (04>. eET|6j) M"S„ 

[0099] 03 3i±. tmisyfvMmisybmfitm 
mm**)i>>\^tzcr}§mt:*Lxu&. mttam 
(otm^mmm33co (a) am^x-hh, 7ny?n 
^0889 211 m&%&<mn vymn 
£033O (b) cr> {zonai- 7uy?mL i m 

frt>ftj}Ztl&n£?Vv7{i%t. 03 3«7) (c) 

*zix%&2<nmm^>&®m (-co^td rf 
50 m$s28h)'\A-))Ztihwm?U'v?fmt*% 
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^■9-17 dzAJ]~?& t , S 1 7 cofflTJft^liH 3 3 
CD (d) cDjIDfc&S., ^Wf|^{S^iii7-f^^l 

7?CDftffl>'7hi»±A-;S<&6 <> BP*., 03 3 « 
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